Steric-blocking by tropomyosin visualized in relaxed vertebrate muscle thin filaments.
Although widely accepted, the steric-blocking model of vertebrate skeletal muscle regulation has not been confirmed. Previous attempts to directly visualize tropomyosin in relaxed skeletal muscle and demonstrate that it interferes with the crossbridge-thin filament contractile cycle were unsuccessful. In the work reported here, tropomyosin was resolved in electron micrographs of native thin filaments isolated from relaxed vertebrate striated muscle. Three-dimensional helical reconstructions of these filaments showed continuous narrow strands of density, representing tropomyosin, which followed the outer domains of successive actin monomers. The results obtained from fitting the atomic model of filamentous actin to these reconstructions illustrate, and are consistent with, the mechanism of steric-blocking, since tropomyosin was found to be positioned on the actin surface of thin filaments over clusters of identifiable amino acids required for myosin crossbridge docking.